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ABSTRACT : 

PURPOSE: To provide a MOS semiconductor integrated 
circuit device and a 

manufacture thereof in which an operating speed is fast and 
the manufacturing 

process is efficient using a novel gate electrode material. 

CONSTITUTION: A P-type silicon epitaxial growth layer 5 
is formed on a 

P-type silicon semiconductor substrate 1, and a PMOS 
element region, an NMOS 

element region and a bipolar element region are formed on 
the growth layer 5 . 
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Since a polycrystalline SiGe gate electrode 23 having the 
composition ratio of 

<SB>x</SB>Ge<SB>x</SB> (l>x>0) is formed in the PMOS 
element, the rate of 

activation of impurity is high and the resistivity is low 
even if the growth is 

performed at a low temperature. Also, a P-type internal 
base region 18 of the 

bipolar element comprises an SiGe epitaxial growth layer of 
a single crystal. 

By using the growth layer, the gate electrode 2 3 and the 
base region 18 can be 

simultaneously formed in the same process while the 
parasitic resistance can be 
reduced . 
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fcy- Htffifc^^MOSSmw^iRbi/y^x* 

ttffil. ^coy-hm&it. Sii-, Ge, (l>x 
>0) Z'lkfrZtlhZttiSkS iGe^KM^t 

mmi. <m&s i Ges*>«o> z^-xmm. 
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i jbmmms^-mMzmmmmtmmmmm 
xmmmuzy- vwmmm-hJMk . 

¥^tt^£ffi(~SiGeJI5:j£l;S-tL <lcDSiGe 
JBofSI!**- h*6lt§lL<9&#££|g,fii SiGetU 

JjMS&SiGefc-r&XSt. 30 

byyisxmmmikizy- htmmt * 

buIem o smm^m vyy isxm&mmizv-x/ 
n.siGe^^hgs^-x^iaiLmg^^-r&xg 40 

k. 

-Xftt££)M-£Xgi:. 

Buiay- h^isi&t/iuiem^BiiS i g e 50 



mk. 

mim&s i Gemzmmizx-y+yfiT. ma 
Mosmmm%b7>i;xmf8M®<ny- htmm 
xt^as i Gey-hm&zB&i. mwux- 
y hyy^xm^mm^mMmmiks i g e<-xm 

Wllzm&S i GeSOr1-3^-X3lffit«®£»j£ 

bumemos asmifsom Yyy-Jx tmmmz y - x/ 

^g«£®j£1-&Xlifc. 
ti£9&!fcS i Ge<-X^*C0^®^(^M%^& 
tfcLTxS >y?«$£0jfct£Xgfc£fi§;t-O^i: 

[0001 ] 

immm£m&£Tf*<7>miijmtzmt&i>c?>T'i>&. 

[0002] 

*^MOSS^f**RElKk BiCMOS^ 

A^-^^y^'X^^^T^y^ftt* 

h 5y^*X^fe^£0!jtt^5rfflV»tB J T (Bipolar 
Junction Transistor) *»& / vf-PSS£-£-f8l-vfcHBT 
(Hetero Bipolar Transisitor)A.fc^oTVKS-|p]{Ci> 
S»CMOS (Complementary MDSJSSHIS&fcfctt 
$MOSS*Wlhxy^X^ (WTMOSr-7>-^ 
Xry-fcV>3 ) ^-hmffi^A^-^r-^y^X^cT) 

*h»k-awsul ^m^vaym^htix^rc. 

LfrLttP^S i GeSr'v-xmffifcflJJULfcHBTfc 
k y 3^5rM0 S h ^y^'X^OT-'-b* 

s^y^^f-^ h^y^'x^^atK-xmstwffl-r 

SitJiro-bXcoaiJgtSMSrptt. ££Tu-fcX 

[0003] 05i.{f . ^t£ B B H ^ y 3 > t bmffitf J 

Ply'J^y (10 0) *#f««l 
^ffl^S. WfcfflglcDXfcti. PMxe^4f^^;l/ 
fi£S15^'»j£3*t-CV^. i^¥»«;SRlc0NMO 
Sb7yy^, PMOSh^y^'X^NM^-^h 
7y^^^M^S#»Stli. asv^M^yf^JlFF 

3{i. Wi*f, ^y3y^tag*^^o. HEt^M^yf- 
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$m?#mmm 2 o+icml v 3 y zw&tt 
^ti>hh. NMosmimmLXS'Vx-yBfm® 

micnmrnizmtm-ta^mN^ mmmizmm 
s-tts.. PMosmm.mi,zii. p+y-x/Fwy 
ewnjmu c\ii^>cmmmcrm.m±-izm^ 

yzjy<r>y- Fmffi8£®£-r&. Y- ym&mztei/ 

•j 3 viMfcBSoj: 9 ^affijaKis 9 imm fiTfc 0 . 10 

[0 0 04] nmos^^{c*>n+ y-x/FM 
yfWio*»*u ^co®«iora<o««±^'-h 

y<r>Y-ym&&zmm-z>. y-Ymm&iz\$*mi 

A*F-T§irCfc>K Z^tm>*m.{£f&tzMz^ 
9 0 0-1 0 0 0"CggTMfe)!!UI£^-&„ p+ y-x 
/FHy«*7fctt. ^^tS^LTP-^ffiMS 
&m® 1 1 flTti 0 . £fcN+ y-X/ F M 20 

y«t«i0Ktt. ^n^>tc«^L-CN-^*fi!|«iS:^ 

h (020) . ^£*£MOS^fc7)flfflS:i''j3ylHk 

W£>i<7wm\ 4ximi.xfrt>. tu^-ym : m 

&Lm&zJU 4f-7h7 yVxttBtftfh . Z<r»M 

x-ywmmmLimizcmimz^ iw^y^ 

j£ft£-££It!5#5 0-2 0 0 nmSJgtOS i Gefg 

^<opaort^-xffl«i8^iiE-rs„ rorta^ 

-X^J^l 8C0S i GeXtf?^ i^;HfcKJg(i, Ge 
OfijfttttfttS-Cifc 1 ^ W&\±. Sii-, Ge, T'Sfcb 30 

zti$>„ zcnsiGemtf&m&mt.x'h&pmi'V 
3 yx t^df i^ov&m 5 1 com-com&&z%»t 

&tct>. xcofl&L 0. 1-0. 2W£im¥Xfoh. 
[0 0 0 5] ZC0PmftW<*-AM®l 8<r>±t,z. zco 

1 6£j&£i/ca^ ^His^-x^iaitmffii 7ffl<o^ 

tgfta/ u n >§i£jej£t!, . io^tsa^ U 3 yn 1 7 

v?>m 7 %£Z$ts'V * - ym^Bim 
mtztmmi sximth 02 1 ) . tx. vm. 40 
isi 6^x. y f-y/LTx5 - y ?m*r>uu®wr, 

J&fti' 'J 3 y 2 1 tBtftf-Z . OWC\ RTAti 0 w 
^NS^^teaiLTPMrt^-X^l 8tx5 

•y s fc iep^c . ^sa^ 3 y 2 1 £x 

moid izisv 3 ymim^hfcomtm2 0 

U >U#-yhy>i'X?erxx.$y9^ X, a], 

7?r>%mm\z.m%^>??vmiu*&w. nv? 
?fflN+ ffi&ms ttt, a 1 tcavwm^v? ?m 50 
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ffiB&i^x 5 -y ^ms 2 1 ttt. mm*. 5 y ^m®E 

A >ffi.®7 , 1 0 WiA 1 &iro&gB»8£tt 1 9 £JR 
WtS (02 2) . 
[0006] 

o s^«c^[5iss^gji. y- h««t*isa^ u 3 
y t l < um&^v zytttwm'mtvM^mm 

\,^&Zt tf%fr~?lzt>K msiz^-ti d iz^m&i/V 3 

t%&cox\ zmmKummzftix^tz. ttz. ^ 

#?)MOSflt3££3tr. 0<li.<f. BiCMOSffM 

Wfe^ffitt'ft-r.s^»t9 0 o-ca^ 100 o-cgs 

mo s h 5 y ^^--f ^-9 h ? y-jx frntrnz 
Bf&Lxt><zttf&gxhz>. is^w^-rsiijs 
i^AptMosh^y^x^tAM^ 
-^h^y^x^^ij^tc^-r&citji. sgro-t 

T'J>D. *>o, Sitra-bx^W^MOS^f^ 

[000 7] 

[^M^JB^-rs^^s] *wwi. Mosh7> 

VX?<r>>f- bW&iZ^&S i GeSrfflV^Clt^ 
SttTV^., BiCMOSmaHIJf&fctJV^T^* 
^^-7b5y^*X^£7y<.-XtfflV^S i GeXf? 

^^•f&t^ty-hJfegRhWi^Jg^S i G 
e^MOSh7>yXW-htit l/CK&£-t£>I 

Btfteti. v-vkw yffi«. liuisy -x/ f w 
yfB^raco««±tc}g)S§ixyiy- Fifegi^VMiBy 
- himm<o±izB&ztifzy- hmtettt-tmo 
smmm^hyy^x^tmi. z?>?-him 

(4. Sii-, Ge, ( l>x>0) T'm>SilS^fe H H 
SiGe^Sa^^S^t^attT^S. luieM 

oss«^^*F^y^x^j±. mt¥M&w&izm 

B&Zti. Ztit>MOSWmffito%hyyi;x?\i. c 

m¥mtmmzu/<4 x-yvy y^x^ipm^ti. 

Z<D>UX-yhyyi;x?cry<.-xmtmt. mti&s 

iGemfrWO. zcrx-xM®±iz®?mi$^- 
x^itti tmrna. §>%&s i g e «i t 
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[ o o o s ] v *mnmmm®K$M<am 

Affiles iGefMISt, Z<DS i GemcOmtiy 
- htm®±CO%ft£Ziti&S iGeCU Bullitt 

w&v u x- y h y y vx mi&ffi8±nm&mft 

mmmiiiLX^&&ft<7)miiS i GeMm B B S i 
GelZthXmt . mBS i GeJg&tfOTfe^'- 10 

Bt£ mwfci ■/ *y? tx mmo smmmk v y 
yvxmffifflLtiz?- hmmtznl.cDZtti&s 

mmm&mvmm&t>m& vx ^zmtzmn 
&s i GeK-xmmzmftiit&i-nt. trnmosm 

zmm-hint . mm&&s i Ge<-x««Lt 

(C. iftKJgLT^tS&SiGeScO^^-XSIJttL 

[ 0 0 0 9 ] s ^\zvmmmmo ssm^a h 5 
yi>xmm&±\z?- bmmm&t&Tut . 

ffE^«^R*>*SJiiL'C^S^C#^ H S i Ge< 
fB#*£if B S i Ge^-X^^^tf^f*fflS^ffit* 

is&s i Gem&Bfct&xnt. trnzaaks i Ge 
5 >vx9M&fm>y- vmm±i,z$i&&s \ g e 30 

y-h«BS*«*L. m^^jK-^x^'x^jS; 
ffiW>f9£«t&AS i G e^-X^l*Ji(C^|g B H H S i G 
e ^^^-xgiffi L«ffiSr»tfi;-r hJMt . liiiBM 
o ssm#£!i* h 7 y&xfmSMttv -X/ H M 
>-««^»^&lSfc. tt£g|*AS i Ge<-Xi 

[0010] 

Ycmiim<.^x^^^x\>^mm^mms' 40 

a-SKWKiSrr* . h 7 yVX9(nmL\YJMmzts: 

T--;^^t L^cV^46MOS h^y^'x^t/NM 
X-yVyyi>X9*\ m-Tu-txX'Bm-h ^bifi 

[00 1 1] 

[Hifcfll] lilT. *^^Hife«SraBi^#BBLTiiBj3 
•tt. *1\ 01~0125r#BSLT®l<OHifet«|^l5i 50 
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bwi». mi*, b i cuom&cvmmmmmi 
wmmm, 02^ *v>®mffimxt>z>. H3«s 

i G e tZ$£tl?> G e <D£W* t -^Jtffifitfc 
.^T^W 04(2. £&AS i Ge<0ifcffifii<7)lM * 
yaA»«c#tt^*-f«tt0, H5tt, S i GexW 
*i^WfcfWOEHNI!lI?)G e <0#W*ffi#14S:^r 
^40. H6U£tihl|S i Ge^^Hsffittft^fc*- 

fimi&co g e ttmomm mnmm . m i 1 

lfcL Hl^»«««lHlS5gS^SjtXSBrMia. a 
1 2{±. **fi!fo£ F-TLfc#ttfiS i GeOitffifiitf) 

li. P^Urjy (100)^f*fflSl$-ffl^5. ¥ 
**S«l±ttt N Piyynyi^^ytMSI 
5«$tiT^S. ¥Sfl«Ri:M5WPMOS 

if^Bwaataaa^ huy+m?ftmmm2mm 
^huyi-mttmm£m3fr^%m^tmm< 
m&zixx^z. m^mmm2. 3a. mtis. 

[00123 PMosm?mmwtf-ym : m& 

/^jK-5*^«Oiia^^4tt. ^SflcffiK 
iGecoy-h«ffi2 3^j£-f&„ y-HW2 3fc 

s/ 3 y^bK^««es)S*^)£§ tixa *) . ¥ 

l2WBf&t±tlX^Z>« NMOSMSSttN+V- 

lizy- Yfflm 1 2 ^^LTffl^tM^ffiixfcf-lg 
H|SiGeOy-h«ffi2 3 5:m-t&. ^-b*62 

-thtzwz^ sooxM&x-tmsm^h. p + y- 
x/KP^yffi«7tc(i. ztLt>izffl£LXP-^ms 

[00 13] PMOS^i^JSatXNMOSS^^ 

Miwa?: y&ftmt'vm® 1 4 

-CISS^itTV^. -^r. 'UX-ym : m®±<r)f>li%. 

<mmz. xe^^^^n£#$-^(Sj?*i5o-2o 

OnmgjgWS i GeJUgnSflgl 8tfPWft®'<.-xm 

mkLxm&ztix^z. ztm. MosmmtzBf&z 
nti¥-h'm2 3tmimzi,z%:~>x^&, >ux- 
ym?m®(?>&ttmMm2<D®miz*i-. z<?>ft 
m^-xmmi 8«os i Gexe^^^^;^fiS{±. 

Ge^fflmA^'eSffcO. Sii-i Ge. X 
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it-rs^ x<offi«o. i~o. 2n.wm%t'h 

6. .r^^o. liO^Sv^fc. 03t£ii£;h.TU 
hi.o\,z\mm i ±^<^: t ). 0. 2J:0**^kSi 

Vm.m-m.L^Kh. 03t±. iKtttttiKffi (mQ 
cm) iitSii-,Ge, T5fcb£;h.&S i 

GeXt^^^^^^aOGe^W* (x) £fc&„ 
S i GeIt?Jfy+/«filSli 3 0 0 nmT\ -£ 10 
O^FtttRgS (#oy) \t. »lXlO z 'cm-'tfc 
^OPM^gU^-X^l 8_hWi. £*&f B S i G 

[ 0 0 1 4 ] S i G e ®<7m&«.-X&® 1 8\i. 

±-WC3:<. av^^ffiS^*ffi«3Kt,g£ 
I/O**. -E-LT. £«®fi£&#181HL y'jayg 

^ISflfcaro-O*. -I^gii&S i Gem 
181 £-&trnaK-XftK 1 8<0±t, ZilX yjsu 
^«SSiGeJg2 4 2:a(tT, cn*5M^-^?iaS 

iZf&&LtzZ&£' B S i Ge§|24tf. ftftfcioT, # 

LTfc<. ^J&ThS i Gei24WCi »y*»f£««fc 

T£*£, B ,SiGe|g2 4<i. ^ y 3 >fig^W J: d =5:16 30 

nasi 5TMS$ii-cfcO. 3y^i?h?Lrt«i. Nm 

»i. NHS7j-ii2 5t:^T^5. ^Sifts' 'J 3 
V2 l«±X5V^mffifc-T&. X* y^«S2 lflffl 

tt, ^yn^lHfcll8^if<^feglS2 0T1fta3nTV^ 
[0 0 1 5] rt4X-7Y?>i;x?<nx.5i-v9, K- 

au7?co&mmzt5^x. 3i/^^fflN+{£i![i 40 

«6l:li, Al£fc'coiBt8J8:Jk7?mffiC. flaK- 
*3l!BLSS24fcii. ffi^ffl^-xmffiB&tfxS y 

2 1 (CI J. ffi&JflX S >y ^TOE i-f *L«lttff 
W"0*S. iiOttfc. MOSfflgO?-h«fi2 3££ 
i£ B B a S i GeiJffll*^. H4t*f iot^Un 

hZttfX'%&„ H4{4«S»fc:SiGeXtr^^;P 
ttglaiUaUmQcm) SrfcO, «H«CSii-i G 
e. f^b^SSiGexe^^>-v^«^IcO#a 
><?>4*>m&(cm-t) H^cOfttSJi, S 50 
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iGeXtf^j/^MftjlJl^Ge^^jiMx) #0 
(Bfl^ is*)aya)QW) . 0.14. 0. 26. 0. 
5 2«04W(co^Tl»B>trS. dc0r-^<±. moo 
"C. 3 0#gj£PTA£!ijfcL£*i!f£-C&&„ 0^1" 

<£tu Ge<?>%^m-miz^ixxmmm<%h 
mmzhh . Lfc#o t . memos/ y 3 y^y- 
h«s i y i t . ^a&ftHft 

[00 16] H5tt. JgfttKSiGeXt^dr^Mfc 
^<3fiS#RI$f <nm) £ty. «|««iS ii-, Ge 
» X-i&hZtl&S i GeX£?*a^/PjfcgJg<7)Ge£- 
^1* (x) its. y'j3yi^^yt;«fil(x 
= 0?)i§£) (i, IgffWi. G 
e^W^ltffcatl-!:. XtT**J'-WHfcg«tf)J9 

(x=l. 0cO*§£) fi. *SKfi[co«lt-Cxtf^^^ 
Ad££3ft&vi. £*Ui. ^iyHt^T i-y 3><0T 

mtx.vr^i'v/iis.Mmnm-im&m < 5x7 * y 

fe B B B S iGeCH-7^^ny (B) & fcV*F*ifi!fo 

(0^tcov^SiBBL7tt>WJ>y. IHK:l«as i 

GefcK-T^futtfoy^ttfc* (%) t*->V® 
iJjgf (cm 2 /Vs) Srty. filWtSii-, Ge, T 
*b?M WhS i Ge(0Ge^fl$ (x ) ^tS. 

T^ix&^a^Stt^liG e SimDMMz J: ot 

[00173 07j!j^ai 2zmiLxmicrm 
mm^mt^z^xmpm-i. pm->v ay(io 
oj^ftSKncyy^t'NM^^. 4 

•s. ?^>t. ^flcs«i<7)±t«ps^y3yxt^ 
*gg^^Ti^±fc(iN>>x^ijg{£-ri,„ -e-LT, 

xtf^4r^ J v/^ftW5tC;<i. R I E (Reactive Ion Et 
ching)&fc*o#|;trttx -yf-yyfci-pTSi^ bu>^k 

*m/.T. ?mimfcinwz&-tm^hu>*mm 
ttmmm2Axm^hu>*wm : ?ftmimm3Z 

NvuMzB&zti. 'Ux-^m^mmizii, x 

t^^r^^;^^fl 5 <0flffi*^m*TltS4 t^ts 
fcjftftfS (07) . OUT, «£tf. 
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isGonKU -U'^x-ym^Ffmamzuftz 
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[0018] znw&mwm i x i o 19 c m- 3 ff)m& 

-7ff«8»i f ? \ )V$MM 5 $Mff&& LX 

^&®ttizi±mti&s iGe«iu mmi 2±iz 

2 2=&^1-&t{i, Witf, «,ECVD(ChemicalVap 
our Deposition) £fflV^£„ 0. 1 — lTorrgJgO 

m&wtwi/^v (s i H 2 c 12 ) tyt\s~?> 

(GeH, ) £Zc?>fi i Mz*vVTtfXttl>lzm')& 
X/t\ fl^fr'S n-, Ge, T*bSix£>S i Ge| 

mz¥m#m&Lizimtf& . imsfcts 0-2 0 0 nm 

^TffdUHVCVD (Ultra High Vacuum CW)X^rd 
Zti>?%& (08) „ ^<7)SiGe^^2 2tC«. 

M^iat^oy^iBffifcUEIfcSiiToS^ -lit 
TU£. 8'JcO*ftT1±. SiGe^mtCBz He Srgg 

Lrzcofmmizxuyzv-Tt&zt^Z'Zz,. m 
1 2«. ^isss i Geco^&ffmmmmfm 

rjy ( x=o ) j; v&ximmzfrK^xh&mm 
jffiT3«i* { tJ h<?>x\ znmmm. Sr 800 

[ 0 0 1 9 ] owe, ¥m&mfc£®izmi8.wz s i 

G e 2 2 £ y * h U V 77 7 ^ SttBSrffl^T Jul 

u n mo ssmats&tfp mo sm^-mmcoy- hm 
«2 3 . >m x- jm^mmmm^-z-m® 1 s 

fc-tt . HMO saHHBtt£fct£<W- bmSE2 3 
X^ttTLDDfflP-t£iJtlB«l lZit^N" 

1 li^fl^tlPMOShyy^^. NMOSh77 

vx^oy-x. Yv4vm$Mmzj&m-h. 

1 8«^v^ b uyi-mm^mmm3 
ztu&Mt. zmmmi 8 1 (02#&o tt-^t 

(09) . owe. HaXMJr^!) 

x-yf-yC.y^Srff-oTHMOS*^«±co^-h«g 

2 3WffliatBg«^^lS;^S„ *LTr<D«£»£ 
Liny- hW&2 3 fc LT¥*S*»£ 1 ±OX 

fcJtOH-TU fdSJJtSrffoT. PM0S*?«*3 
PSy-X/r-'U^f yg{*£7&tf NMO SSlPfli^N 
My -VFM 1 0 S . *<0&WM O S 
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1 6*HfclST««t-* (010). 

[ 0 0 2 0 ] owe. *u x-ym^mmcrHftU*--*. 
m®i8±mz<r)±.<7>m®i 6±c. z<mm*) 

mnm&S i GeK24^f»^«ECVD&tJ: 

teu1iSiGe«24trjy^^hfL5rlft(tTffi»lil 6 
-ecO^S iGe|SSg®^^y3>-g|fl^ 
10 j/yn>gftJ^:i:Ojfeg)gl5T'»[g-rS (01 

i ) . ^xmitiLx^hmmi ez^y^ymz 
Lxftm^-zmmi 8«ts 7 m$m&zm\L. 

ISS^y 3 y 2 1 Srx 5 > y ^«ffit UCXS y ?»)Sffi 
iifcMtS. ^^ftRTAfci0^te B 1i>'y3>2 
l«ONS^t6!|*5:rtg|{^-^««18tJ£iit. ZZiz 

x$ - /: ?^«2 5$r»j&i-s. is -v?nm. 
m^mdXdiz^j^ymim^mm^k-(^mm2 
ozm&th. zbxv-x/vujymm. 10. 

20 ^3?^-^iajL«2 4, 3l/^^Ktt^6&tfx 
5 -y ^«S2 1 i&aSLTV^ffiSlifcny^^ b?L^ 

Moshyyisxfcov-A/Fuj ymm. lot; 
Esmffii 9$r»^-rs (0i#h§) . 

[0021] &±NPNJU#-yhyy ; JA?(r)ft& 
K~xbMOShyyi?X?cr>y—bW&£ffi&flzS i 

g e &M,x'mi£.-tm£*it:&, , t,* > 6^ p n p/u 

X-7by yiSxfcoPi&K-x fcMosb^ y 

30 coy- b««E5:|3|^ S i GeffltMU t>^V^. 
ZCQ)%£, y-'- MSCffl^S^S i G e tl±NS 

wmffv-ystizm. mz. mi 3n^mi 8* 
mxxm2msm\z^\,\xwmti>. si3j±*js 

fiS i GeM^-bffitScOS i GeRW«#tt*ijft 

^Ht0T$> 0 . «M«f^eas i g e mm,- h&fn. 

x\ mw&to&s i Gemmz^-t. wnz^txo 

yjSlfeEinxiO^cm^^tgfBSiGelg. MUD 
40 2 ^0>-ffiJg*U X 1 O^cm-s^lgfHS i Ge 
M&i«D3 ti. --KpyigS*^ X 1 02i cm-3£9£ 
IS B 1 1 SiGe|gc^ftt^m'fil*LT^S„ IS 

T«M OSh^yy'X ^coy- r-«ffit ^*>f 

yisxfoft&y-vmtmttmx'Bfci. *cm 
mmzm&Lx^h. y-h«®±. to 
mtiffi^tm*co®£y-hmritf&<%&<7)x\ m 

KtZtMOS V yy i?X?<n&m&&~ft& . 
[0022] WX-yhyyzSy.flZ. K-X 
50 (-r^^.i^OHS60>IO|*)a5^-X^18«Ofg 
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m) <7)2mizmixismiftmmzti?>. r>t m 

z<rM£. mzizmixm%.tzmz%v&<r>x\ m 

frmwmnz^xmK*^. zzx\ zcomz 

< - xmmxb -> x t> wt s ®sm. z m v ^x z <mm * 
wmLx^z. ±-r. zzx-m^hmLwrnttim 

Mi. mm&Wk£<mti><7)X'b&cox. 072T 

a. &m<mxim2tiz>. rtaK-xfflsiGejfci 10 
m 1 8 &u x-?m : mmmm-h . z<os i g e 

*\ m^huy^mm^tmm3<o±izh^m 
m&iz%~>x^z>. zcotzommxxpttm 
mmi. mwmmmtmkxhh (hh). %<n 

8. ?- YWm 1 2 £¥3«««CC7)N MO SfStgfc P 
M O S ffi&Hzj&tii L „ rt^-XffiSffl^:ffil 6£ 

[0023]^:. ZCOftm^-xm S i G e f&gM 20 

1 sfcSBHrf&J: o t. -e<7)JitPM^«^ lxio 

2»cm-3j ; Ui^tf^*£ H B B SiGeJ|26^^(*S«^ . 
jB(^S«18J;0JSffm^^ (01 5) . Z<T) 
£& B B B SiGeJl2 6l±. 7*h'JV^57>fgffi^ffl 

O S h- 7> : J*9<r)7- hWM2 7 t'UX-yh7> 

V-X/Vl"i>mm . 10tCN-^«ll. 13?: 
]R#(fCLDD«jS$:m^?,. ^'-h«fficOffi| 30 

^nymm^wmt-mmm 
9*ffis&h. ^as^-x^iaiL«ffi2 4t{±. x$-y 
?\,zftth^>?? vttB®x,xmm\ 6£sajs 
^& (0i6) . *<m.. uo^mzisv^vwrn. 

Zk'coimm 1 4 y ? 7 h7L£&fr*l^-x3l 
ajLmffi24^Bp(C^'j3yR«^t'cOJ6SSl 5£ 
mm-h (017). ^V^T'SffiLTV^fftliKl 6* 
i^ymSLTfl^-xfgm 8<9x^y?JE5j£ 
fgis££g8PU icony^hJLKNS^MMrKiftg 
H-T L£^JS B B B y 'J 3 y 2 1 £x $ -y ^m&fc tX 40 

tSft^'J 3>2 1 ^NM^t$%£rt$^-Xgft£l 8fc 
J£ffcLiiCX$ -y;y-f»$2 5S*j£-f S (02# 
HI) . 

[0024] xsy^mg^fflsa^iat^ 

'J 3 y^US^t)S>5:fc'<7)J6Slg2 0 *Jft«-4 . * 
LTV-X/FMy«tt7. 10, J1-g|!^-x5iajL 

mwLxuhmm<,zay??yiimtfLLx. npn 
^'-f.-K-^h^yyx^txS'y^ffiiimffiE, K~X 50 



8KW6-69434 

1 2 

18). 01 9»#IStT»3«>»tM»Stlfl 

mamm-r&ff. zwmmx-ii. y-vwrnz^m 
B B B s i Gemim^&kmmzm3&mzi>$>t£&s i 
GeMus. znmmen. mimfcizu. p 

•>x;|/Sl/N ^x;pj BfRLtz N MS-- 'J 3 y^mftm®. 
l£fflW&. i Ge^'- h«g2 3&tf*<9T 

t^-hBHftgl 2£®j£t&. ^<7)ltSfif!9|T-«. 
y^So*^KJ^!8£flHvffc:. LOCOSifcKJ; 

m^mmm28m^h. y-vmmi2n. ^ 

[002 5] P«>x;HC«. V-X/KNy««10 
tLDDfltiS^N-ffiifcg^l 3*gg^^NMOS 

y|H«7 1 L D DfljjScON- J£ftlS« 1 1 tfB&LZfttl 

^MHfflV^A,*lSfitit{±. mU£. LOCOSStJ;* 
^^ffiSIS 2 8 cr)±izBtfLZti& .ZLX. ttmzii. 
y-h«ffi2 3tlB|t^ H 3 B SiG e 2rfflV^„ -ft 

h«fi^S£2:R&)£«m>^&«ISAS i Ge 
S^fiJISL. JWC-xgitKL«fiWi. ^tSASiG 
e^lrffl^|,ifc*<-C*^i,. i«0^(*«Rl«ffi{J. 
^U3^tlil=5rfc-*^=5:&ie»IS31-etS[S-ri.. * 
LTiiOl6igli3 Kcny^? h?L*IWtrV-x/H 
vAyWki \ lOfcAi&fc'A^&SHiiiSffiig. 

ffin;3 0(C»«-t-&A 1 ^t'*^^rSiES«ffi3 2 

-rt*^s. w B siGeii ^s B B B yy3ytJt 
^ritfiJi;^ i /2~ i /a tm\ 

[0 02 6] JJLh, HiSMfctJV^-cafllLfcMO Sh9 

yisxm. *vftu>y- hwmtzmsks i Ge zm 

\.YC^&ff. i^tSJIS i G e MtW^T i COj; 9& 

CTW i t S COT, SiSilff 2r»ftit^«s« 
[0027] 

[^Bg^ft] Ja±<ol d^awt i "3 , ^ISifts i g 

wmfe&mim<\k>mi>&.\ zlx. siGe 
h yy^x^a)K-xB\iii inmizm^ z t iz * o % 
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[Hi i *m\nm<rmm<o^mm®mm<r) 

[03] *ffeBBo s i G e fiEft^tfOifcfiSiiOG e 10 
t&#tt^^"«Ht0. 

[04 ] WJjcDS i Ge^lcOit^fiiO^tt^Mtt 
#tt^*^#tt0„ 

[05 ] *?&BJi?)S i Ge^»gc7)BI*|8ffc7)Ge^ 
WttfcilTSx? ••/ h*£ij?t#tt0. 

[06 ] #fgHj§<0S i Ge^S«>FSfi!BRSttfl:*ai/ 

[07 ] m i ^mmoymmmmvm^mMJM 

BrM0o 

[08]®l^lliS0IJcO¥»f*^I51S5SMcO^£Xg 20 
BrfflH. 

[ 0 9 ] m i ^ii«>y<^#i*m«iHis8^aoi?jixg 

Bfffl0. 

mmm. 

[0i 1 1 mi cnmmn*mmm$mm<nmnL 
-[0i2] imfrs i g e mmnmmymsm 

[013] *HBHO#*SaS i Gelffly- MStfcCO^ 30 

*s H B H s i Gemtmm^tmm. 

[014] S&2^|^«^ti^@&^gc0gj£l 
SI8rffi0. 

[01 5]m2nmm<o*mimm®mm<?iMmx 
warnm. 

[01 6] m2c0^^c0f ^(+^«IB|!^iafWiljSX 
S»rffi0. 

[017] m2commm<?>^mM®mm<r>mmx 
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SBrS0. 

[0181^2 (r>mmmcr^to<m®mimmM 
0. 

[019] 35 3 ^»^^(^mfiilel¥S^iS^»fl(u 

0. 

[02 o ] m^wm^mmm&mmmifmfii 
0. 

[02 1 ] m:^rmmmwmm^wmrmm 
0„ 

[02 2 ] m&mmmmwmmmm. 



1 ^yny^tt^S 

4 N+ 

6 auftmiim® 

8 

9 fiuaetsiR 

10 n+ y-*/Fi"fy«K 
i i p- ttftsos 

12 ?-mhur 

1 3 n- mm. 
i4. is. i6. 20. 31 mm 

17 M4K-X§l!BL«fi 

18 SiGert3<-XiS 
19. 3 2 ASE&mffi 

2 1 xs-y*m« (#ttft^Ua 

y) 

2 2. 2 6 SiGelSH 

2 3. 27 y-h«»<IHSflSiG 

e) 

24 *HK-.X3lfflUHi 

2 5 IS^«H 

2 8 LOCOSS«^«BfeSIII 

30 SiGeffiffi 
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